Agriculture is one of the main drivers of land conversion and agriculture practices can impact on microbial diversity. Here we characterized the phyllosphere fungal diversity associated with Carmenere grapevines under conventional and organic agricultural management. We also explored the fungal diversity present in the adjacent sclerophyllous forests to explore the potential role of native forest on phyllosphere in vineyards. After conducting deep amplicon sequencing, no significant differences in fungal diversity indices and community structure were detected between organic and conventional vineyards, suggesting that the phyllosphere microorganisms of grapevines are highly resilient to agricultural treatments. On the other hand, we found a high proportion of shared fungal OTUs between vineyards and native forests. In addition, both habitats had similar levels of fungal diversity despite forest samples were derived from multiple plant species. In contrast, the community structure was different between habitats. Nevertheless, the native forest had more unidentified genera and OTUs unique to this habitat than did the vineyards. Cladosporium, Aureobasidium, and Endoconidioma were more abundant in vineyards, whereas Davidiella, Didymella, and Erysiphie were more abundant in forests.
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In each vineyard, three plots containing Carménère cultivars and located close to 131 sclerophyllous forest were chosen. Within each plot, undamaged grape berries and grape leaves 132 were collected from three grapevines located close to the border with the forest and from another 133 three grapevines located 30 m toward the center of the vineyard plot. In the forests, leaves were 134 collected from three trees at the border with the vineyard and from four trees located 30 m 135 toward the center of the forest plot. If at the sampling point there was more than one tree species, 136 the sample was composed equally of all species. Common native tree species in the Chilean 137 sclerophyllous forest were litre (Lithrea caustica), boldo (Peumus boldus), peumo (Cryptocarya 138 alba), quillay (Quillaja saponaria) and espino (Acacia caven). Fruits from forest trees were 139 almost absent during the autumn, and they were not included in the sampling. All of the samples 140 were collected using surgical gloves and sterilized scissors. Upon collection, the samples were 141 stored in sterilized hermetic plastic bags and maintained on dry ice until arrival at the laboratory 142 at the Universidad Austral de Chile (Valdivia, Chile). At the laboratory, the samples were stored 143 at -20ºC until DNA extraction.
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145 DNA extraction and Illumina sequencing
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The grape and leaf samples were transferred to 50 ml tubes and suspended in 200 ml of a 147 0.9% NaCl-0.02% Tween20 solution. Each tube was shaken for 2 h at 100 rpm in a RS-60 148 multirotator (BioSan, Latvia) at 100 rpm and at room temperature. The wash solutions were 149 filtered using sterilized gauze to eliminated large pieces of plant tissue. Then, the solutions were 150 centrifuged for 5 min at 1500 rpm. The supernatant was transferred to new 50 ml tubes and 151 centrifuged for 20 min at 7500 rpm. Genomic DNA was extracted from the resulting pellets 152 using a PowerSoil DNA isolation kit (MoBio Laboratories, United States) following the 153 manufacturer's instructions. After extraction, DNA was quantified employing a fluorescence 154 method with a Quan-iT PicoGreen dsDNA kit (Invitrogen, United States). All samples (grape 155 berries, grape leaves, and forest leaves) were processed following the same protocol.
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To characterize fungal diversity, two genomic regions were amplified: ITS2 and D2/LSU 161 complementary for the identification of fungi associated with vineyards (Pinto et al. 2014 
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For ITS2, a total of 3,606,629 raw sequences were analyzed with the QIIME pipeline. 247 Regarding the fungal community structure estimated using ITS2, the effects of plant tissue 248 (PERMANOVA: F 1,32 = 4.58, P < 0.0001) and agricultural management (PERMANOVA: F 1,32 = 249 1.77, P = 0.014) were significant, but no significant interaction between plant tissue and 250 agricultural management was detected (PERMANOVA: F 1,32 = 1.05, P = 0.30). There was clear 251 separation between grape leaves and grape berries along the NMDS1 axis, while the agricultural 252 management was separated along axis NMDS2 (Fig. 3A) . For D2, there was a significant effect 253 of plant tissue on the community structure (PERMANOVA: F 1,32 = 4.20, P = 0.003; Fig. 3B ).
254 However, the effect of agricultural management on community structure was not significant 255 when the community structure was estimated using D2 (PERMANOVA: F 1,32 = 2.10, P = 0.13; 272 forest = 8.5%; FDR P-value < 0.0001), Didymella (vineyards = 6.0%; forest = 1.6%; FDR P-273 value < 0.0001), Erysiphie (vineyards = 5.6%; forest = 0.03%; FDR P-value = 0.025). In total, 274 we found that the abundances of 60 genera were significantly different after FDR correction for 275 multiple comparisons. Of these, the relative abundances of 34 genera were significantly higher in 276 forest samples, and 26 genera were more abundant in vineyard samples ( Fig. 4C ; STable 6). We 277 also searched for yeasts involved in winemaking (i.e. Saccharomycetales), but the relative 278 abundances of these yeasts were extremely low in all samples (< 0.01%). Yeasts belonging to the 279 genera Hanseniaspora and Saccharomyces were more abundant in vineyards than in forest 280 samples. Despite this, these differences in abundances were not significant between habitats with 281 the exception of Metschnikowia that had a significantly higher relative abundance in the vineyard 282 samples (FDR P-value < 0.0001) (STable 6).
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Contrary to our expectations, the diversity indices (OTU richness, Shannon diversity, 284 phylogenetic diversity, and Pielou evenness) were not significantly different between the forest 285 and vineyard samples (Table 2: 
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Interestingly, even though the forest samples consisted of multiple plant species, the fungal 385 alpha-diversity of these native sclerophyllous tree leaves was similar to that of grape leaves.
386 Nonetheless, beta-diversity differed greatly between native forests and vineyards. We argue that 387 the characteristics of sclerophyllous tree leaves might pose strong selective pressure on fungal 388 assemblages, and this could be an important factor influencing the landscape-specific diversity of 389 phyllosphere fungal communities in Chilean Mediterranean ecosystems. and grape leaves (Org-leaf) from organic vineyards, and for grape berries (Conv-grape) and grape leaves (Conv-leaf) from conventional vineyards. Fungal community structure associated found in Carmenere vineyard and native forests Non-metric multidimentional scaling (NMDS) plot of fungal communities inhabiting forests and vineyards. Community structure was assessed using (A) ITS2 and (B) D2 amplicons. Pvalues indicated significant differences between the structure of the fungal communities inhabiting grape leaves and native tree leaves. 
